Abstract. More than 300 red raspberry cultivars and selections were screened for raspberry (Rubus idaeus L.) bushy dwarf virus (RBDV), tobacco streak virus (TSV), and tomato ringspot virus (TomRSV) using enzyme-linked immunosorbent assay in three naturally infected breeding program selection plots at Corvallis, Ore. All genotypes tested negative for TSV and TomRSV. The RBDV incidence in primocane-fruiting cultivars and selections was 67%; in floricane-fruiting genotypes, it was 34%. The pattern of RBDV infection in the field showed no discernible trend. The high incidence may have been due to use of infected parents, propagation of infected genotypes, and pollen transmission. 'Willamette', considered to be immune to the common strain of RBDV, along with 14 clones that had been in the field 10 years or longer, tested negative. The high incidence of RBDV in the breeding plots may provide an opportunity to identify resistant parents for breeding programs. An early seedling screening method for RBDV susceptibility is desirable to eliminate highly susceptible genotypes from the program and maintain a lower incidence of RBDV within the breeding plots.
Infected plants and seedlings have been propagated within breeding programs, and exchange of breeding material between programs may have spread the disease despite the use of some RBDV-free stock. Additional spread of the disease within fields is due to the transferal of infected pollen from RBDV-infected plants to noninfected plants. The only effective control of RBDV is through the development and use of resistant cultivars.
The objective of this study was to determine the extent of RBDV, tomato ringspot virus (TomRSV), and tobacco streak virus (TSV) infection within the U.S. Dept. of Agriculture (USDA)-Oregon State Univ. Cooperative Raspberry Breeding Program in Corvallis, Ore., and to use a naturally occurring epidemic to identify possible resistant plant materials to be used in future crosses. While some of the RBDV negative selections may prove to be escapes, additional testing will determine their true status.
All of the fields for clonal evaluation consisted of nonreplicated floricane and primocane advanced selections and important clones planted in groups of three plants (Fig. 1) . History of exposure of most of these clones to RBDV is not known, although plants of some clones were from virus-free sources. Two established selection fields were sampled in May 1992, by taking a composite sample of leaf tissue from three canes of each of the three plants. Every plant in a third field was sampled to determine the incidence of the three viruses and to obtain more epidemiological information.
Samples were analyzed using triple-antibody sandwich enzyme-linked immunosorbent assay (ELISA) for TomRSV and TSV and double-antibody sandwich ELISA for RBDV (Converse and Martin, 1991) . Of the more than 300 genotypes screened, none were positive for TomRSV or TSV. However, there was a high incidence of RBDV in all fields regardless of the year the field was established. A tance breaking (RB) strain of RBDV has not been reported in North America (H.A. Daubeny, personal communication). Raspberry bushy dwarf virus (RBDV) is a naturally occurring pollen-borne viral disease that infects susceptible red and black raspberries and blackberry x raspberry hybrids (Converse, 1991; Murant, 1987) . Wild Rubus species are also infected by RBDV (Converse, 1991) . Daubeny et al. (1978 Daubeny et al. ( , 1982 reported that, in the Pacific Northwest, significant yield losses, cane vigor decline, and drupelet abortion occurred due to RBDV infection. The cultivar Willamette, which is considered immune to the common strain (Converse, 1991; Knight and Barbara, 1981) , has been gradually replaced in large commercial plantings in the Pacific Northwest with susceptible cultivars such as 'Meeker', 'Chilliwack', and 'Skeena' (Daubeny et al., 1982) . The resis- this study. Pedigree analysis was confounded by several factors: 1) the RBDV infection status of parents used in actual crosses was unknown at the time of crossing; 2) many selections used as intermediate parents in the breeding program have been discarded and their resistance or susceptibility is unknown; 3) the clones in the field were advanced selections and the nonselected progeny were never tested.
plots in Corvallis could have been due to use of infected parents, propagation of infected genotypes, and transmission within the planting. Eliminating highly susceptible seedlings at an early stage, before selection and propagation, would be useful. A suggested method to identify highly susceptible genotypes may be to maintain a low incidence of RBDV within breeding plots and test for RBDV in seedlings (H.A. Daubeny, personal communication). Jennings and Jones (1989) stated that naturally occurring field infections could prove to be more effective than graft inoculation of many plants for RBDV resistance screening.
An analysis of the inheritance of resistance or susceptibility to RBDV was not possible in higher percentage of the primocane-fruiting selections (67%) was infected with RBDV than of the floricane-fruiting selections (34%).
About 300 clones from the breeding program, including several cultivars, had been in the field 10 years or more. Fourteen clones and 'Willamette' tested virus-free (Table 1) . Five clones in test fields for 17 years or longer may be highly resistant or possibly immune. These clones could be useful breeding stock for resistance to RBDV. Although the disease pressure in the fields has been very high over the years, the true resistance status of these clones needs to be determined through inoculation under controlled conditions. The high incidence of RBDV within the USDA selection
